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"We won because we smothere
the enemy in an avalanche of
oroduction, the like of which he
nad never seen, nor dreamed
nossible”

William S Knudsen

Lieutenant General

Director of War Production




*1939: 3,000 / year 1944: 300,000 / year




*1939: 231t/ year 1944: 920,000t / year

R 2 R N AN e B D D Y N R s
o -~
1': \@:{é} o ‘ ' 23 £ \..# . }\.\\..\';;\:E};.)\_?«fié. 3{ §" q"f(w% .‘.,f-. :_4-...‘".',. S S‘J‘-}}"\\f."-.a sard (e 7 »;\}?{L“’;ﬁa{) e slkﬁ,:"- TR
R el "{% Sy BU&%??*%{}"E»&??‘ o
) 8 - A RN B AN e A S b ; / & K :
}, :‘.l‘ 3 ._ }/%r?’}“::\ é]'}{;: \%g,:): "'.,.',2;:;‘ e
: VLR e
. .g »b?! Pty

?x-’d 2y M*.\"é;}—?}

P
SRR
I . N

i 3 : AR
N W e G
A S PR S O Y TR

N ORRHE

AL da A S
e NS v Lk
G "'-?J'{.'\*ty
L
o
X

IU-. ’ ARSI ff 'W',.:. , 5\‘::2.' .} i3 -.?: ah vt LR

S 9\1 SRR MR

ﬁ%}‘{) "sf?f;;sf%., ) ft}ﬁ i A, éf:f:’;f}’-,_o?‘ x,.}‘}& SRR
(.

4
)

£
SO
N B
f# ::I\':} \

e

PR YY)

.3;:.‘-\

oy o S,

Sk
e
.

/&.7:;_ )

PRy

o~
.,
2
-~

,l
%
VAN
%
.
)

A
'3‘.‘:’-“‘..._ -Qf‘ D e
R = TN

A

3 0
Ve, QALY

b
’_/}_ A
o

TR
..N\/..
MR

e
~

Y aas 3
ANy
‘_'. . i_‘,'ﬂ-"‘
-_”-, o
o
b

W
S
N
A

.J
e
LV

-~

%

-"5-"1
e

e
o
% 7
L

s,
)
o
s
LY
>
SN
AR -
A = A, i
S
e
Pl
o)

4
e by

STy

\\\f

N
e
A

- ot

N3

Pt
[

.

~
Sa

_-.V

S

ety
2,

!““

"

O )

LA

R R
R e

R PP

. .\ P s

- - .
A

\,
2
=

v

ey
N -
.

S

S
2

-\_'},_.
-

Yo
-
(3

W
.’\

R L)
ﬁ‘,Slt..l:.(}.{ t;'
‘3 l.|/ (e

M AN
e ‘?;':;‘ _ﬂ}‘d«} fw )
A
)

‘ \f.
-4 \}

ey

=\
S

T
E

QUL
=

-
~

Y
RNt
CRNTETORN
NI
Ty
Xro

A

AT

.
e
A

-~

S
.
N

3Ry

7

o

s
>

A
' A

N
i e
A A
A Pntwthth N
SN S 5
}\
. o
>3
L4
*"
A
X%

ATER TR

o

’?‘fﬁ* Rk P

b ’&Q"' '-/Z" .ér
WYY

b

TN (o _.

S A T e
d8F) L --.:‘ﬁ) [P,
:‘})"“ u(\:tngaf; o‘{': s ‘-.G::\\ -.%)

RS G0
i = S5 AR ,1\'
|

d YOSk .\ ?-.25:51:{‘ 2 -: R LI P /" -
R I A S O
: 3{%7 NS éﬂiﬁ‘*’}}f’% " \»ﬁ??‘” e .j

* G\

A0 1}) z
)_Y‘. :}/\\‘* y ; s 0 feie - { 3y FIF RN GT S
G T TR IR SN NS
S ANSEPEPING e AR R, %’J 22 ;
MRS u \%\’s eSS o AN LR RN 1-?)-. l}/




While the workforce lost: 16 M -20%
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Goals

Highest Quality — Lowest Cost — Shortest Lead Time

Continuous Flow Stop and notify
of abnormalities

Takt Time
Separate man's
work and
Pull System machine's work

Heijunka Standardized Work Kaizen
















Union Plant
California

Worst Performing
GM Plant
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“NUMMI didn’t just improve - it went from GM’s worst plant to becoming its best”

!F This American Life How to Listen Episodes Recommended About Merch Q f v

561 | Julyig, 2015

(») NUMMI (2015)

A car plant in Fremont California that might have saved the U.S. car industry. In 1984, General Motors and Toyota

opened NUMMI as a joint venture. Toyota showed GM the secrets of its production system: How it made cars of much
higher quality and much lower cost than GM achieved. Frank Langfitt explains why GM didn't learn the lessons—
until it was too late.

Download Subscribe = Transcript |'1]
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PDCA: measure your system and continuously improve
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Hangers

. Tracking Field

www.stratus.build
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Hangers

. Tracking Field

Material Cost (including waste)

Labor

www.stratus.build
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g
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Hangers

www.stratus.build

1.
2.
3.
4.
9.
6.
/.
8.
e

Tracking

Fabricate & Shipping

Model each rod to length / vs approximate length
Batch lengths of rod in 27, 4”7, 67, 12" increments
Model ancillaries, cal-sils, washers, nuts

Limit strut to 6” increments

Individually label each hanger vs. general type
Package entire floor, package by small area
Order placement on cart for faster shakeout

Get hangers up, then trim

Use Gripple?

Field
Install

N
e
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Sample Data

'\’

Mean Line

Upper Control Limit

_________ ESTIMATE

AN
/- AVEBAGE

Vi,

-POSSIBLE

V

L ower Control Limit

Time
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System Measurement — System Optimization

iy

Fabricate

Tracking Field
& Shipping Install

Measure, Predict
& Improve

www.stratus.build
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Who is doing this within SMACNA?






Hermanson Company
Introduction & Company Overview

@ 2024 Revenue Design

Founded in S550M = -

1979 Fabrication
2025 Revenue (Projected) — Installation
$700 M

Self-Performing Union Labor

Sheet e peres .

Industrial
Metals




WHAT IS CONNECTED DATA?

"Connected data" refers to data from multiple sources that
have been integrated and linked together, allowing for a
comprehensive view of a subject by highlighting the
relationships between different data points, ultimately
enabling better decision-making through analysis of this
unified information.



Central hub for all fabrication
Track delivery and due dates
Material and gauge details
Fabrication status by package

Single source for fabrication
data

Syncs with Revit for publishing



Assemblies

PEEGE Viewer

Project | 21-24-25751 - 21-24-25751 Project Alpha | Model  LGES_HER_HVAC_1F0_8-9_AL R22 ~ || Package ¢ | AZS-8-9-PK134-L2-EF-DCZEA ~ » | Division  ALL w | Status  ALL v _
["] %l Assembly Report | Default v I Part Report D
Sh0w| 100 v| Entries E @ Updated 5 of 5 entries 0 entries selected
] & TypeV Assembly Name 7 4+ Packages 7 Instance Y Parts Y Hours ¥ Status Y User ¥ Date-Time Y
[ ~ Cusom EXH-075 & AZS-8-9-PK134-L2-EF-DC2-EA & 4 0 AZ Shipped shop PC - AZ 01 10/23/2025 06:23 AM
OO0 ~ Cusiom EXH-076 & AZS-8-0-PK134-L2-EF-DC2-EA & 2 0 shop PC - AZ 01 10/23/2025 06:23 AM
] ~  Custom & AZS-8-9-PK134-L2-EF-DC2-EA & 2 0 Shop PC - AZ 01 10/23/202506:23 AM
[0 ~ Cusiom EXH-078 & AZS-8-9-PK134-L2-EF-DC2-EA & 2 0 shop PC - AZ 01 10/23/2025 06:23 AM
O ~ Cusom EXH-079 & AZS-8-9-PK134-L2-EF-DC2-EA & 3 0 Shop PC- AZ 01 10/23/2025 06:23 AM

 Centralized hub for the spooling department.

« Each spool has a status for transparent tracking through the shop.



Fabrication file
creation (MAJs) - one
location connects
data to all parts

QR Codes
Ductwork elevations
Spool Numbers

CAMduct labels



* QR scan to access total package information



* QR scan to access assembly information
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Problem!
Straight Extensions

Problem:

Detailers keep adding odd
extensions to duct! | can't
tell what goes where!

Digital Workflow Solution:
Add C1/C2 connectors to
Stratus properties



Problem!
Shipping Weights

Packages

Problem:
Sending KD duct to another shop

out of state. Max load capacities
Sh0w| 500 v|En‘Lries E Updated 211 of 211 entries are being reaChed.

Dashboard Schedule Status Board Analytics

Project | 21-24-25751 - 21-24-25751 Project Alpha Model LGES_HER_HVAC_1F0_4-5_AL_R22 -~ Division || ALL v Status || ALL ~ Category || ALL ~ .

Packages + New Package Import CSV

Package_Name Description MNew_Sub 0ld_Sub Jobsite Assemblies Total Coil Spiral | Total Package Category Status Y Shop_Comments
v v Job Y Job ¥  Delivery v Parts Duct Count| Weight | Color v v
Date ¥ ¥ v Count Y v v
! igital kfl lution:
AZS-4-5- 006 Empty | 10/06/2025 O 3 0 1 42 Red SMF AZ DELIVERY 10/3 D | g Ita WO r OW SO Ut [ O n.
PK176-L2-EF- _‘.S_hjp_gt_-:-_c[

G16-EXHAUST

Add weight column to package

AZS-4-5- DHU-6.3 0og Empty  9/03/2025 0 1 0 0 0 Pink SMF Field Empty .

PK171-RE-DHU-  INTAKE Received d h b d N p -t — I

ashboard. No reports - live
CURB

AZS-4-5- 006 Empty  8/29/2025 0 24 0 0 306 White SMF Field Empty d a t a

PK169-L1- Received

OFFICE FUME

EXHAUST

AZS-4-5- 008 Emply  8/26/2025 0 5 0 0 19 Pink SMF Field Empty

PK152-RO0OF- Received

DHU-RHU-FLUE

VENT CURBS

AZS-4-5- 007 Empty  8/01/2025 13 27 0 0 5620 | Pink SMF Field Empty

PK165-L2-DHU- Installed

6-3-RETURN

MAIN

PK150-L2-DHU-
6-1-6-2-

AZS-4-5- 007 Empty | 8/01/2025 19 4 0 0 9723 | white SMF IFleId Empty




Problem!
Belly Bands - WHERE ARE THEY?!

Problem:
Belly Bands are not apart of our
MAJ reporting

Digital Workflow Solution:
Automate a belly band report
when Issued for Fabrication
Status is toggled

Field_Comments Coil Duct Spiral Duct

v Processed Processed
v v

BELLYBANDS | Yes Sent 10

DONE. AT AZ Workst

SHOR SENT

LASTTRAILER.




Problem!
Shipping - Centralized Location for All Shipments

L=~ Containers

Problem:
Due to expansion — paper

trail shipment tracking is a

Dashboard Assign

SUERR Y ©| csv | oot nightmare
= Type Name Y Description  Trailer Material Stage Date Expected Date Date Bill of Comments Y
v Y Type ¥ Returned? (Shop) ¥ Delivery Date Shipped ¥  Recieved Lading
v (Jobsite) Y 4 (Jobsite) ¥ AT . . .
Digital Workflow Solution:
L]

v Trailer AZ-MAIN-  Arizona Dry Van No 10/20/2025 | 10/23/2025 10/21/2025  10/24/2025 241192 Inland Transport :
TrailerK02- | Trailer Integrated shipment
10-20 .

v Trailer  AZ-MAIN- - Arizona Dry Van No 10/07/2025 | 10/13/2025 10/10/2025  10/17/2025 237359 Inland Transport traCkmgS
Trailer- Trailer
2029-10-8

v Trailer AZ-MAIN-  Arizona Dry Van No 10/01/2025 | 10/09/2025 10/07/2025  10/13/2025 239851  Inland Transport
Trailer- Trailer
A5370

v Trailer  AZ-MAIN-  Arizona Dry Van No 9/10/2025 | 10/03/2025 10/01/2025  10/06/2025 237359  Inland Transport
Trailer- Trailer
1840

v Trailer AZ-MAIN-  Arizona Dry Van No 9/10/2025  9/22/2023 9/19/2025  9/25/2025 237851 Inland Transport
Trailer- Trailer
B1001




Problem!

Field - WHATS IN MY DELIVERY?!

Containers

- Container  AZ-MAIN-Trailer-K02-10-20

Scan Items into Container
[}

[J Add Assembly on Scan

roA
LoJ

Manual Selection
[ Exclude Contained Items

Project

Model

Container

-] All Area Basket Box Cart Pallet = Rack Shelf | Shipping Truck
Contents of AZ-MAIN-Trailer-K02-10-20
Packages
Package Source
AZS-6-7-PK241-L1-SA-RA-DUCT MOD-EQUIP PATHWAY Project: 21-24-25751 - 21-24-25751 Project Alpha
AZS-PK239-L1-RHU-LG1-1-LG1-2-SA-ELBOWS Project: 21-24-25751 - 21-24-25751 Project Alpha

© Tracking Status Container Loaded | » |Divisicn [No Division] Comment Hours | 0 CostType Hangers

Sh0w| 10 v|Emries Em

User Date-Time Status
Shop PC - SM 10/21/2025 06:44 Container
02 AM Loaded
Shop PC-SM 10/20/2025 09:31 Container

02 AM Loaded

Comment Division Hours Contents

Stratus Added [AZS-6-7-PK241-11-SA-RA-DUCT MOD-EQUIP 0 Package: AZS-PK239-L1-RHU-LG1-1-LG1-2-SA-ELBOWS,Package: AZS-€
PATHWAY] PATHWAY

Stratus Added [AZ5-PK239-L1-RHU-LG1-1-LG1-2-SA-ELBOWS] 0 Package: AZS-PK239-L1-RHU-LG1-1-LG1-2-SA-ELBOWS

Problem:
Field is losing track of
shipments.

Digital Workflow Solution:
Digital shipment tracking.



Problem!
Field — Where do | install?

« Back to connect data












« Data points recorded
through PowerBI

 Total weights processed
by our shop year over
year

+ Fitting to coil ratios
tracked



Thank you



Booth #202
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